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OPENJNG REILARKS
XoD.dis Wil.yah VrI Drli Nus6
On Slstiatu. Good Moring, Cood prospeng lor 311 ofus.
oln S@ionu . Good nonins , Good posldity for all of u lr is a lrat nonor
for being s r $ 
. 
lne R*ror rd vic. R{ro* of Man@a$vati Denpaer mivdsiry,
Peeutu.n Rabrar SsE!.ti round.tion, rhe mnnider rhe pdicipslr invnaliois dd
Ii rhcbe8imineofrhGsleech.letuspraise tdr Hyang Widhi Wasa d;e u9
od dr*s to Hi'n for showrjns us sith Ftis BldinA e rbd *€attcar 
-qather hcrc ro
anmd iThe lriendonil ConfeEnce (]'r Su$i.3ble Dcrctopnenf
O. behalf ofi\e Coordindo' ofPrirar. Unirdsi\ Region vII. t \outd lile b
co0giarulare b i\13n6a3swati Denpastu mivrsiry for dre stxrh Lufim celebntion dd
I hope dd Mrn6am*ati Denprs Univercft increden md l)(ofre qElifi.d
oi,e rN 1.dtr.edLeler- goo& aion .,n-e\',o't)ormernibHy
encounr.red by ry couiny id the rorld llre Em ofetobalizarion Equirs dr F.optc b
be olwsys rneld in every ase, m,ling delelop1ndr fd rhe ste of daetopM ;
somerires ld ton order li requires us ro conrinuc b srcw nreioE, Edudir tu
Susanable D elopment fE$D) bsoms incftsingly otuiigfin roh jn lne rqtd.a
EISD is bom oincidinA snh dr sndiiion rhe coriempoEy *qld t+
rncrosnrgly complex issues dd lsds ro ch3or Ii l.oks e!.r rncas;s *!rtd pd**
sofrh exceeds rhe cryacity ofihe Edh s n trral prcduciiviry. 1lr dev.lopd.arria
onmunicarions d ra$tonarion, the tinh de which is a ttrg. F.d- .
globalizari@, rLadc, onvno nen! 0ove' 8,. Tltrouelr EISD, ir is expdd b 
-& T iL
cominunilv oi nario! shich v6 al)re to build, der€lop, nnphmdr .did d: k rci
ro suiainable d6 eloprdr.
i]le concpi of $tairabl. developnent is a pdenr of dilidih oftu b
meet nunRi ieeds *hile mntrainine rhe envnoi'nort so rfiar not s'ty 
'@ il 'c.ds of
rod.n b i.ro' u rCen."hon-.\ Lrd'bled e opmd s d.yttoptur rh/r md
fie ncds oi rhc trectrr \uthoft .omp ou Bi,ig the 3bi!i\ olltrtrtr! 8cmeri.trs ro N:r
drn om needs EAD n du.r,.n suppon ol !61.,.rb1e de\eloPnrerr nmcl,v
.dus roi,n,nh enesr*rrer.s andab,liq {o.r.Dnre eip. rlr h
a. ,-.- tr trtn".
Fr:iD .D,lt,r7er.tr rln.. pilias: economic. cn\noiir si. and ..ololr:l or
.id lh.r. aiprd! x'r m tr lly Fii crxinple. rlt l,erhh r.d \clfir! oa$c,ery
drp.trd! or a cle .Nrcnnienr r , 15 genrn! tuod rd
resources. cl n\d udcLo.natr str!3iixlrle nttuE ihin[ing rbo
{l,c !uri'o n.i,, socLq), rdd ec.,m,ny ino consid.rd,or $ $d n obhn,.d r balan.! in
ds\dopneDtaDJ efions ro i'nptu\c rhc !m irr.ll,le
The liri.uor olEfjD r lillol! Jlri rh! con urry rar.D \.le trp b t
crp3.,!. lhr{ r rbl. 10 t,tr,ld. J.rdor. rl i'n|lenrcDr r pi:m or'a
*trb tr1ble de\el.fm.m, e xcnride\ rhrr s'ppon..oro rc gn,srh tr, x ni rrblc \r!
trl (nr drDf ri,! .o,ynd. sc.o . r. .dtrc?t n .rder ro b
r.spo'sibjlirr rrrrr Jriould Lr. .o ildd. b i.strcr rhe , ghb of o$rs xDd f.rlnl
dnftiq.atrdetemin.ded,ol.esrd.cNorirrtrcsporsiLrl..ridltrhl.r.rti.ularer
ilL i r.trl r i.r Thtrd, rb. gA{'-! d.iriturd ro contrLbnc ro rh!,!,lvri!i !1x
b.rri lilc r ro,ld rl, s lrtr. lc.uro rnd orrbnirls. c llt, .\ .. n rl,. lltrLr. \\.
tr..d r. d,Jliretrnft lFNefl, educ ior ab.ut sun nrbLc d$.lop, ,c
n n! lor r. mn lun,cls oi
dror.r.rlJa.u$n, $hj c rlr ...!nJ us.n.5 d.jto". .duc,i.tr trs: r..l .. r \x)
lor.rch suilnrb hr] Olc! \e , xnorjLlr rlrldi.rl d, *usn'' Thc.oininunq E
.ira'-!crroiexcliElsD.clcrrdtolso.dririgri-!li.nikdsrordul6rdoescdrs.lh.
.ldlrl!. n,!n. \om!n.:roupr unlclascs ola,r .ourNnir) ,\ rh.l)hc. o [c i,nplmtd
seedi',! EISD in 1o..1 .o,nmuti.s D,ui b. duc ro rhc nnpxd !l ndaDaL,l.
dcrelopneir rrd n6hiinble dlrelor,rdir LJ ior l[,c.,\ed di'e.rl] rhr lo.rl l$rl
CONCRA'TULATORY RE}IAR].iS
Dear Disl iireunhed P.ni. |ants.l adtes and G..rteman
I arn enem€ly ilerighrd lo be hcre qilh )o! rhjs no,i,ns, and have a gEat
n.i ei-dd (.'o,o. r r\- ., 1.i, L,or,.nor. r,,".opc,,B!e -r,1. o.lrerJ r rorl 
'.r'D\.'oprr.r ^..lor',\eldt h\D,lh ..r'.,r.o r'( rot
Un(e$il,- M,.isrry ol Educarion an! Culturc ot $e Replbtrc oa tndonesj!.
J . t..ojt ,.r a": ta ,r... r\Th, hn,l
l.$ould likc nrn otall. ro eiend m) \vame! \relcome 10,lt llE panic,pdrs ro
rhis conlereo.e $1io .anre 10 sanur Bah nor ontv tlomJJ1-. , o'inU\\. -r'.' I,1.1 ,,.r.J oi,tv!
'{ l-d . r(!-T1'J -.. or t4.v o 0,,>er.o,. ,dinge. irr rherhave put rDrorhrs lponanrerenl
!l' ,"
,1d(.r- o\, er . .L'd,,it,(Le.ooncn th,.
re-ir/,d oro\ d. 
'., 
. , o, , Dtr,., \ ,t,tc o. etop r n. r ,:pracli!oncF and,crdeml.s ar rhe nn.rnaronri as \elt as d.ire$ic leict\ Thrs
conlcre.ce \vill rene.s a vehrcte ro lnsld liilolLc lDron! \,rous nat.hltder!
aor e\chr.!rng,ml sirxriog all ofrtictr exrrejie;ces .nd rc\enreh r.sutr\ aboNrlJD.,, 
" 
J t""o1,.-,1,t.,.. , pn...r
Lhrll.nqc. .n!,urrcrcd rn.lrhe . u ,ns ldorre I
Lr' ,r '. \. o 
'r,.o ,rr" r, 
.\l 
,
rh(,r srllcmerge a n.r. inrelrared rsJteclrr. brtanced and
dpproachcs Jar nr.r.artunal .e-llotu and toc.rdeveiopm. r
I wotrU like ro rilc lhr opponunilv ro rcir...re Mahas,r$\ar Dcr-i:
de|eLopin.nt lnd 1. s arhrer ng $c rviil.nr,tror rrelcropmefr CoatJ br : ::
This cotrLr.nce h sJre.,rL sijs lirr ur tor engagi,r! o0r v,sion ro bc rn: a:::::
.1 1 ,tt. .h.o,. 1b.0.,r ..t o,,,Dord,. .-' .t10,t r" 1,. rr ..,:
.r., .t ,.l rl 
' 
r',r,,,, .1..'Lor,r
rcr.ncc h! local(elhno)scl. cc
)srn!usbea P3nicipxn15. Ladios.n! CcDtt.jran
all the Dulor lhrngs rhar I ha\e lelircr on .tns oplbnunrn -,.iti\ on
vJldL ., .1 j" 
'r",. 1dri.,
' ' _ 
' 
I ..- p'.. rr . 
",1' ,'"r o1Prvere aollcg. Regron VlJll \ho tus been gtr.n oFnr.! r.ma,k.
9Mstoeslr srlE, ItD. FAtCp @d and professo. colege of Design,C{iEsldin od P}tuirg Unive6ity oi Florida. USA). prof Dr Erit s,tim(I.'llE MmiEd of rhe t nqmM.lr ot Ine RrA btrc ot tldor e.rar, p,ott".o D .
s'pol xtue (Tbe pEjder,ot Baico,rdet! Dopld,d R"jabid Lr'lq ryB-rhr) 
. Dr k.rtr Tbohpsor ,a,.o.,"F r,o:. 
""; MJ re,ed(her trcnUniED oa Flndz L sA. a\ .peateF or p.er.4 sejron, more rtan 70T-rahd! ror orat and po r.rp.es d-o,.4ndo{rmn1 pinronrn".,.,,
R.!|or or M,haer$r i D€dI),s.r Un,re6iry
llok lst.i S.ilanlswari, SE,. itM
iv




al \lltl..(;rr.rrr h( t n.,rL1t )rutlrt t.inrt^ .1|tnh,.ru,t\ thtstt!,4,,lnrl\)tu tjt^]],. n rtl ltrr r,l
S(X'II.JTI AJ'D SOCIAI, RLI,\TIONSIIIP(lt 1lt^vrt i H(rldt S lt \l l! t +). t)tn!:., !.tqn, .!)
, I tr,h) tt \th'xnhn t tntnn ! hr.!^n\ rr;t,,,,
1.1'niitfdrd!* ., /\!.n\ntuhrI hr:du, ti r! tt Jn!,]rr,,
.t. Fcoloctr \t t|t \\toRti \t RAB\r rtirtroi.t ::\u(ll t\ lt,\\ RBA\ \)
\ITDI \ TION AS \IE,\]\S TO DE\ trLOf{'IfII ITINi
s _ ,. I \ (PlNItRtlAYr\)
t 1l:lLral l.tnt:ltt \ttutln b (t!a.tt.
t\("! tlr t)\ir Hdr,htunr: th( t.tt !tr.i l.&ho tn,,nr
! im. \ I )!,ttt \!t(.
7.
B\lIAs\ I)DoNrisr.\ 1S .1 r_t\r;tiA FRINaA: .\\ \ssr rIIOII KNO\III,I'D(;I' TIIANSIIIT AND DE\ LLOP]IE\'Ili(;1rt.J!rrt,St l r tt^.|trr \!ltj.J id.rr.r, tjlnrt\rtl
TIIlj (]O\TRIBt l toNS OF e IRliCTt,RE ii r)
VOc,\Rt L.\tt\ ACHlt,t.\:E\IfiN I IN tr\t\ riRSn \ItE(it L,\R ( Ol rRSUS TO S II rI'INTS' Rl].\Dt\( ;(]O\IPRIiIIFNSI'IN
I IIE lltPLtttti\T;\t ION Ot. ST:\ ND.\R t)
\rF.'t HoD ln* \ATtoN,,\t, I'\,\]rIN [IlO\
ItDIiCA tION Qtr.\t.t I I StrSt.\t\\Brr rTl
SET-II\C
FOR
l:,n ktj!It: l'tjttt !ij^r.\ t 4 J )!tdltna)
PtrRCF]PTrcNS ON PIDIIS'|RIAN \\ I\\
ltori RnIs,tthr).l ) l o\uh. [Ar lnt,l ta,rral
ll+orn lltrltrt! I irt.t!t.s lltdr ttrrr)
\lt t.l lCliLl trR\L trDtrC.\TION: BtrlLDl







I r/r.r. \ l./d 
'r, 'rlltt'rrr\rt I 4t)rn)
GRLU;\ LCONO}IY IN I'tIIi COYTE\T 0T CI LILRII,
'tOl RlSlI: ,\CIIOTOL RIS\I AS AN Al,l aRN \TIVE
loR}t of t ot Rlslt li\ BAL|
tl (n^tr Btlb lltt i L,n!: la..n.,n !nl |lutrr! .\ l).ttrr".rt lrhtn"t
I L! t ,r1., ,rr I rn ,.r
1tl
POTENCY Oli TtlE SOCIAL l!!IEDL\ F,\CI'BOOK
]t_\RtiljTtNG co\lxlt:NrcATIoNs\\t) \t t.Dt I ti\t F\'t uRPRlst.:s
/ t | 1t \ 11.\': nr\ r.\ t )J",t,!turt,r tr,lr I' n )! rDt Hr) t! ! rlrl r t r t \ r: nr
}IA\.\GL}IL\ I A\D SER\'ICL
.t stll\ ,:R I o\ lt TY rHR()t
S\TISIT.\(]TIO\
(H.h,.r itrtl,ttt\. 1.1;*\ 1j)rtxi B l: l,
ENTREPRIINI]I'RSI I I P EDI ( ],\]'IO\





/tflir/"r I I J.!,!/,\ /rlj
(],\PTCfIY BT ILDIN(; I\ \I \RKETI\(] OF OII(;INI('




}I,\(;trIIS,\ItI. L.\NDSC],\PII RI'II DI\C \\"\TER
s roR.\Gt. s\ s ll..\t st PPotiI ASA sol-t1t()) l()
Ll\llt t-D LlNl) t^* t llti RESEIt\0[t AII|A or
l\Dt:sTR\"
'\N 8TI'LORATOR} SIIiDI OT'CO\SI NILIT
PER(]EPTION TO\\ARI)S GIIIiE\ BT SI\IISS
rla t hr"! ttnt.lt\ \.tult 
.q, rui itrrr
DEi\t,\ND EL,\STtCrt\ Or. SO\ rlt.AN pR{X [SSr,]r)
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I,i.1 attu \rnntr \ tu'r.ndt rrrl\ tL r
GEODI\'IRSIT'I'
Dr,r\ tiI-oPllINT
.\ND BIODIyEITSII''I' POTE\-I'TAI, FOR
oF s!t\t Pti lsl.A\D AROI'\D
ttllt].
2t
Lo\l\ll \lIIfs lnrttt rnkt: Ba!)t4 ta 
'i ttnu\ 
'!tln'i rh i h.r r:1n' t !fut6 t tt\t.1,t t,^t^r.' I ldr it.r/tr' t ttrxru
rl.itrFxrr tr I otslt rE RllsoLt llo\ l\ lJt sl\rss
rxXFf\ S, SOI\lE POTE\l l.\l- DECllN IllAt IZEI)
III'I \TIO\S TO ACTIIE\ Ii GI-OIt,\I, PART\ERSIIIP I\
r)riyELOttt ItNl'
,' 1r,(, 1].rrLr




E F\ T:\\ \ RI,I I'\ER(;} RESOT RCES I'O ST PPORT TH E
DEV .OP\ltt\T l\ sot I llL{sl st L \\\'ESl
!),t !;Ntrt 
'l tt,th;t,', | '.,'N| ti4l!!LF DT,\ELOPIIINT AII)
l,ooR PlioPLl'
t,r\ o \nr I I .i^ !r't ilrl t lrlr \r)
22 l l-lz.\'r'ro\ o'. NE\\ NATlillAl(lO\lI'OSITll )l \TERl.\l-S I}r\SED
!R()Dr C-tS Dttsrc\
FtRUt.l,\s()\ \R( t llictTl Rt
/l n,rnr,r! lvl[, J,i./,. i,.t,f i) l\ht). ttr\u]:tat( l)4\rtd
\'tR I t
IO\
.tr^ r1l I ),\htrrt\ t)t L,rtw!;i
.\\_\rr'id.rili:;;;;,;l liiitiii li;To,io*o- or,,'o"on'c-ii,. iii.l,ril,i,i;iiiliiiiii-.'-
,'r.,,"' r, * -,,,,' 
^ 
n, 
-_," i, i. ) i,.,, )i il)i..,,
"llJl,',i?^_Lm
rRr | | r\ \r \\ ur.r rroprrr i r ,;i i: ii;rll "."'
hlr 1 t.rrr nt ,




l.l R; ii.a,ii ;;: ii;' ,:l ,'Jo',1,1.,,,1 lil,, ,,, .,,,,,,,| llrf \\ll\t { l {.ht\t\rrriirrrrr rrri .. ,,
:.'. rrt rtr rror r,ir trr, r ttrnir. rr
ll,l Iliij; li,*,;l.l'ii,ILll.lll 'Jl,l iail,"- ", _,j.r x-., rr,r,,,ir. r, ii;;iii\1ii 
_il,i.)l,ii)i).._Wi.
.\r Lr_vr.rrro\ pRocR_*r ioii iiiiii.i,., ' irse
!!:r!! tt'"")lr. 
.\\\ \\t tHirrtr,,rrr rr.lrr, L ,, D,ll,ltt )),1..1I)'il1'rU \(JR ( rr ll Rr \rs \r \\ ,.




.n,,t,11. tnvt 1t|,,.1\ t ., t.,tt t tirtr\tr t l'tu r^t.tnt)nr)tt 
i i'"tl,lllil;1^^"t *"'t,-t .'\ .\.*Rrcr Lrr.Rt L\ ;;f\lr \ll\R\t llrlRll\ ''ll
,' 
.Tl?)l)liil,lj.ll..ltt,l",,i,rio, i^,,,,,,ij;,, j\r./r/?1.) r()(t p tr ) t{ | | u( | D U r, r ,i. il r, ,r,,,\. iiil,
rOOD SECIIRIT\'
IN PAPt i,\. I \r)ON r.:Sr A
t\.tkt t t!^rkrt kn ra tnrh.\. t. nnttu 11..t\utro.,,1tr\trtl
Lj!!:L!,!I\',1. qtu' .tr'"n tktt Irt(!!i!.)
E\CO[ R\(; INC FOOD Sttct:lu',t Y AND D|VLIiSIT\': tia
llotrsEwtIl, ROL_E IN (]Rli,\ttr'(; IOOD CO\SlrNlpll)]\i
P \'t'TERN 0t t_O\}-I\COll]i ITOUSEITOLD CO\Sr \tFRS
t 1,tu ttrtiIa : \Tru.trtt t ,:t Jy 1r..r"1. |iLt!\ t,ft1t,!,rr tr,1
ltt^nr \\ ltu ( hm! / .'i1ir!r nr, I ltlune
\ToIIT]N ROLI]S IN \GRIT'T]I-I'TiIIE AND RIfIi L
.\cTtvr'r'r [_s
t.\t t 




RLAI-IZ \I IO\ OI' LO(],\I- \1'ISDO\I IN TIIL IFFORTS
TO ('ONSEII\'E B,\\I8OO I\ B \I I
li li!t ll rlr\rtu: .t.it,(kr.*,.t.'! 1)rNthrt.I rt Ll^ rl.t!]nttnn.t
l4n!) 
't\ ltl .\1.rr\r!r tt11)rrrt r!)
rltL t_uc.\1. PRot tc 0\'ro\!:\RD RE[1I N!]R.\TtO\()t_ PlRtiot{\Il\(; lRTlsl_ t\ t}lLI
t l rtA 
^/ 
t t sn l lur t tl !r, !. l l,ll. \ 1 \.|tu 1,, t Dt, t rttlrdn: t ) t|t. :: ! t \ i t\rlrlrti\L\'.,!l lturr lll \lll u,tlt).\rtiu"j:! \t/ l,tlt:1..!1"
LI \ IjLII IOOD l\ pOVERT\ RtiDt CTION (a.{SIj \Tl D\IIA\\t i,\sr\ tlt )tctP,\t.ITll





TIIU SOatOLt\(;liISTtar I]l FtiCT oti 1 t u,
GO\ LR\\rFi\T POr.rC\ Ol B,\Lt\ttslt \.\\tE s.\ s Itltt\ltrL httrl t,Jta\trt lr rltu I lL!nr tn D.Ni !,"1 ,,1I r!!., t!. .,:
llthgtrt\ l t.r t l,.ht.utrrt l.\tl! .ii)hrnrr r, r.i j,;1 ..:
I).rtjn^tr :t!!.1!,t || I nptrrt t lt\,nl 1'tut! r, :tt,l\
rl
.10. R[\'I I ALIZ.\TION OT I'I,1J-,II'],\' CO\CEPT
,\I'PI IAN(]E TO\\';\RD It.\LI (;REI:\ PRO\ ]\CF(lllPI_Ellll\ l,\t t!u sl lrDY of lj(I( R \c \
PIIIN(]I'I-LJ
tqrrur |;,t tr'\Lrtri dirrIrrv.. L/,1,.14{'. /./., r,4r\ J,,,rr
l'trhh.rt,i I a] l!r\ HtlLn I ),\t \rr\ \tthr\"rr\\rr D.rrdlr1
ctUNlt\,\t. I'or_lc\ 1I),\G,\t\.'st ILLEG,tL t_O(iC
.\5 AN Itt I:()RT TO Stir't'OR t StiST \I\.\Rt_t,l
l)t vut ol\lF\ r
I \(;
lnntl t)Lr,n. \l! \Lrt|rtltu t hh!kti Ittr!^t\ &n|tn|!l
ll,\ltuo]\lzAt toN otr t\TER\:\ l.l(]N.\r. ,\Nn
\.\'flo\_,\t. r.-\\\ r\ tl\NlcI)t(; Illl.] rlaRt)u A\tr
FIS}IERII]S Rt.]SOI II'ES TO PRO\IO'I'I.] SI S I' \I\,\RI F
t2.
lL, .t"k Kt|^tvL.sH,Ms:;.1^ ti.tht sruhatu tr \1\nt)(]ONI\TI]NICATIONS APPROACTI AS .\N ALI'ER\.\TIVE
DEVIII,OPNII.:N1'
WAY }'OIt I\STITIIT]ONS TO REACH \III I I.]NII \I ir6
DE'\'ELOP}IENT GOALS(1i,rd D.tntrt. tquitd, S.ll l ,)D nuL)u ri lnxJL\ 11,r h,t1rt
TIIE trNA(]T}IE\T OI SLISI'AIN.\ALE Dtr\'EI,OP]\IENT
PROGR.\IIS TIIITOT]CH CSR PRICTICtr A C\SE SI'IJD'\'
IN INDONESI,\ \IINING I\DI]S'TRY
ttrrgoh. t1o) h.L nh t'hD t!d!tt. Cr,DuhtturrD tltptrftnt &antntj'ahn.l lnEr{\ t ,l trr. thn.^
.15. I TotrRTst\T, LANGLTAGtr, 
^ND 
ctiLTt,RE: TO\\'.\RD AN
\I ITO]{O]IOI S LE,\RNINC
tl U arun Snlh! Ldr\r I i\1u1. ilrl:un| !:lllB)\tt.rtttr
POS I I.:II PRFSF\T.\TIO\
17
J6. EI-ECTRO\IC HE.\I,I TI RI-CORI] I\TECR.\TEI)
S\ Sl E\IS TO IINST Rtr A I]LTTER I'I'BI-IC III'.\LTII IN
I\DO\trSI,\
ll nt rt tu t.1 .l.t\L sh, ),1 1i tl. i \ l.r1Ju\ un,s :i 11. sL \ t. Hn| \ tlt tr
1i^tt"r/t l ttun.\ tutkrrt, l.i r.,1r\ K no ! lutrdtlld. llontm!1
COII\I U\ITY R.\DTO I}ROAD(];\STING &
DE]\IOCR,\TIZATION
(DRR \'lER,\PI Or 107.7 F\l: "alITlZtj\ PlRl lCIP,\-ttO\.(]IJI,TURtr OT P\TRON & ItIjGIII-.\TION"I
ll th\.n!u\ Iillt larrtunl I L!1M tt l)cNnar{ rlldriuh)4tu
\.nrr, Iitltt ll. lrlu t htblk Irr\u \ t l)Lkthr\.)
i88
lr\ TllF 6l I$ ottlD I\ 201::
S'TT D| Of SO}IE COT:N'TRIES  \D I]\IPLL}IEN'I',\I'ION
I]II.\LLE\GES I\ INI}ONFSI^
ttihr s,ltrrNtlrh l) 5n lt.tlhjr,r )) l) lJr)lt,lr trltn.tn,r l)!tto.n-t!
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L\TRODICItO\
Cofrt.sire nr.lerlals dessn bascd on nrtuml libers ar' inc'ers n!l
r.iarilcd rs rhcrnalrve 1o drl. Rood andcerannc 
'nare.als Bas.don 
ecologi'tr1
(rsrd.ralion, coniposnes n.x!al ibeb a.c nore !;l.dlv AgtcuhumL r:
lr)d.eradablemrlcnal plars nnpo ant role rn human hld The advanrage olunc:
!u.h resorrcc i\ thxr rhe] r.d \vrdely aistrlbdled all ord rlE Iond 
':
nrullrlunc(loDal. (Englh a.d biodegddrble lll lhc .lhcr h.nd. Fns rrrh '
r.inlorcetrcrt.analLml libe6 r.. sater {haD glass fiber! pafts. as no slEr|x edscl
' Jo. r0r'0001 ,
,ib.6 rere used in Eu,opear auroino'i\e ifthrq in l9t6 [D,ster H et al, 201]l
Clrrcillr. an averag. ol j Lo o lg ol nalu l tibeA is rn.dforated rn 
'\"'
Furopcan passe.g.r crr wirh nldrors pans 5u.h !s doortrinr pan.h ort'unk llne:
as Lh. 
'na1. 
fields ol a|tlicaloD Lll NoNdays, {frpoqles Datlul Jlbc6 resefi
is issued on nnpicr {..igrh aFPlrca{i.ns sNb as r.od niool bcharotr as anLl
b.lrsl,. pioducc (a.n.u, matc!rls) l'rber rc,nlo..ed comlo$tcs \r'i
thenofl.{'. rialrices ha\e nL.c.slullv olcD lhen hrgh qualrie5 ro \r'oLi
ncl,.lt ol rcchncrl 3ppii.rro. !\p.n J;Ln. .onrentonrl iber m.lcnJ" ])l;
! annds.l.\lar or g rss riber 0IUtn liLr€.\ \dc i.s lenrf o.1l.r x!t rncr.a! n!lr
applred liir r.rntoi.enreDi
Ftrdlri adranhles ol a r. rloEentnl b\ )anml libsr!,csuL{ Lotrr th.-
hgh abnrNlnr rh,ch .,cdLs .\.c lcnl rcotrsrcs rnd rn xrrclcx ig.11..:
\rIirh resf!cr ro Lnlrslrirl \rl;r!. n.tml libdrs d. iol c.use all.rgr. ,c.clrons t:
slln rtrilrtoN Afd lifallr a t.!1 \c rnr!!. rdJ producr lvllrkering rclar.d lo 11.
urih?arni. ola reDe\aLrlc rnxt...Lslrorkl he {rkcD nroconiiLrarnrn
Th.re ar. seve..l geonr.tL.s archrrechlu.cs tur raM!l lib.6 .omposr:
I he |arous r)tcs olarhilecrurc5 can bc fo.n.J d.Jrndo-g on hoq rhc Fft.rn r'
rlie rnrerlaced regions k reapeled ld lhs pap€r. ne\! 0atrtral nbe.s (l-iqm:
spinosa rhrnd liberl \as ulilizcd !s r.inhrccmenl ls.td!.d fhrs nnlddl litt.i
sho$nlhc aLrll y to bc p.oauced rn r.onlnues fo.n
Ihe nrechmi.al Popenies oL 1lr. libcrs orieirxrnni hx\e treen slLdr.:
.\pc.iaily Ibr nrric xnd mlrcl lor{lrng ol rc Dans Thu Fapcr describ.! rl^_
cllicls oloneDlrtiods d.ngn paramele4 {cont.Nso deg.de, conriDrc!4< d.gri:
and c{inbnarion I and so degrccr on ircurh rfidosa rhund ibe15 ln. rilh ecru.!
cJ fi1 \.lJ l l d'e '"1 LI.( '
HoN.rcr. rn !rde, h urllLT. llre ni..hrnlc.l c.p.b'hri.s ol nalurl
re itu.ccd thr.roplasti.s 0 a nu. Of.nrzed \a\. r \.1lrd.pr.d Dtur.:i
Figurer lmpacl nrengrh !s proc essi ng I e fr peratu; tor composite reinforced by
difereht naturalnbe6, allcoDposne naturat fiber r?p 50/50, t600s/nl
O \i. i!., a . ,.1. .,, ,r,
a
Figur€ 2. Tensile slrengh forcomF.snes basjng.n djfferenr fiber jnaleriah a,*t
purc pp in companson to tensile shenslh tor scparale nbeA (shaded bas) anl
ardnge tiber dianelel (ofda), oprinnzed procdssins, a ComF,les l600sm:
L\}ERIII!ENTAL METTIODS
Liquala spinosa thund fibe6 aod polyesrer BeTN ll)8,Ex Mdn lEG
rere labicaEd by hand lay up as wall tiles prodrcts u,ilh deferem di*siB
EJc( 0 degree, 45 degree and combinldon O and 90 desEe (sinelb t rst A
cnes of eapendents we.e conducted by varyjns mechani€l I€n $,i.i i e:
Flerure t€s1(ASTM D790) md lnpact ten (ASTM D5942) as shosn in aigue 3
Fieur€ 3. Bendins specnren afiachnent [61
ligur€ 4. lnplcr sp{ien! arachmenr [7]
Fjsure 3 sho*s a bending spesiment nr rvhich al rhe end of adges are ftc
or simpiy suppoded. Tne sp€cinen were loaded by centml tnnslese nnpacts
Tbe diflereoce with Figle 4 is about rhe rlpe of load in which this load E
inpacted The characr€ristics of liquaia spinosa thund relnfoment .,tur.l
canposite arc attainanble the dala ofbending sirengn and inpacr streneth
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rigures. B€ndinJ: slrenJ]lhrs fibers ore asons
tot
FiguE 5 shovs rhe innuence offie rhe benrting srEncr orlhe diffend
6beK orj€nurioas potyester composnes oale.iah reinforc€d by iiqlala spine
6und mtuhl nbers. The orientarion or fiben e 0 degree, 45 deeree and!!nbr 
'a.or l] a,d q() o.fte ,n st,-t ,,r.- t{e.a oafd .,,. ,,0"O o,
Fl}fner hatrix. The trighesr nhber is sho\rcd on combination 
.l 4d 90 de!,cp
o,o\eao. ,de.,ee.r trbc. o4plrdr on dno ti oq"r-!(]
desree oriclarions fibe.s These Esuhs shows Lhal fibeN onenlation is very
mpo.tant depend on lhe spe.jfic slaic loadjng. The nbea onenbiion ro anrt 90
r,.ereel as reinforcemenr is a najor Fraheter ro reduc€ rhe nareriat sress t.rm
sodtr€crion. The propaCah on oJ. crac k s be $,een fibers and mairjx is nor e.sjer ro
tEppei rfrhe specimcn wee toaded b! cenrilt rnnslese nexurc toadrng or oie
The paf,en otnaiurat fib€a conposnes shotrtd be conbins fibers o.iehled6 ar least rvo ares, ,n order to pmvide great srenelh and niffies l4l Zouan
Bl00?) carjed out lan process by varying parameter forre rfrulaljon i. facr
b appl' rh€ mechanicat tarv behavior in te.lon along then drc.rjon
hnu€nce ofrhe orientaiions prrrmerers on r[e jmDrct !eharior
!
a
[igure 6.l]npad jrcn$h L\ fibe^ lnenLaloa
From the impacr teis n is ako apparenr thar rl lhe onenlition layeis r.
conbine 0 desree wi$ 90 d.grcc, $c iinpact vatue s rnccased. Ag 6 Thee
efecr n nor relar.d to bending test given in fis 5 ligu.€ 6 prolrdes lunher
c\idcne of ho$ lhc nnpacr rcsislancc is increasc if lhc onenlation LayeF
perfomed rn rhe one drcctions i e 45 desee This is because.l5 degree of fibe*
onentaron can muse s|p bexvccn nbd and marrix thar maks is nor casier r.
rele6e intnaci.l bondins
This nreclarical perlormance rs depend o. the fab.calion proces rr
\hich conposile natural fibeB r very dificull b reach unifonn bl hand la\ uT
Irbric.redBuronethi.g'scenarnthalonenlalionollibe*\rllbedffe.tedblthe
oricnlation ol load A.d, Uc resulrs giv. rhc indlcarion olthe circr olrhe libet
Fig!re?. Fiberorenladon rvall nle product
ln addilion. l]c ?, rhe use ofo.ieDEnon layeE on \vall lrle produ.t.n
oflcE an econonrc $engrh approach lo Ihe rndust.y lliese rnrirarion \{ll accur
to lbosc in ihc an and good appearance on aesrhelicaly lnd be marc[ed rv h
l!prcal calou ollmnsparem nalual rutunurc
Drelcr ll. rvlricllcr. And..( Krobilo$shr. lmpro!rn! ihc lDrpacr slrengrh Oa
Nrlural l;ibcr Rc!.1o,ced Conrposil€s B_v Sp.citically Designed Nlatenrl
and Procrsr fuminerers. INJ Wlnrr 200.1 FacrbeFich 0.1. Brcrnctr
]{tf
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Rajiv A. Naih //Joumal ofComposile Mareiats 29 099512lj4
Ph.Boise,B ZouariandJL Dani€t//ConposteprnA3?(200?122Oi.
Annual book of ASTM standards. ASTM 2002. pbitadelphia: D79O
Annual bool ol ASTM st$dards ASTM 2002. philadetphia : D5942
Penerbit
Universit s Mahasanswati Dmpasar
Bekerjasua dengan
ca. sasha ulam!
"t[|t|l[ulllrul[[il]il

